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Disclosed are magnetoresistance effect films 
which have a magnetic thin film and an anti- 
ferromagnetically coupled magnetic multilayer 
thin film inserted into the interface between the 
non-magnetic thin film and the magnetic thin film, 
and a method for forming magnetoresistance 
effect films including the step of thermally treating 
the anti-ferromagnetic thin film and the magnetic 
multilayer thin film at a temperature of 200 to 300 
DEG C. so as to generate one-directional 
anisotropy in the magnetic multilayer thin film, or 
the step of rotating by 90 DEG a magnetic field 
applied during the film formation so that the weak 
magnetization axes of the magnetic thin film and 
the magnetic multilayer thin film are orthogonal to 
each other. 
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(Rjafiittiiiii) 



1 

[^SrSttfroftBl 

imxmi] &&mfmk &&&&&& Ltct&vt&mm 

C £ SrlTlgt k -t 1 lEttWIK^Sfci^m^ 

[gf#3g4l MfE^ttSf^roJ?*^ 2 0~4 0 3-> 

£2 irfflS Lfc>^ < i t HJB *» 6 * * C i £«M8 t -f 

[1**4 6] StrfB«ttSW«-|IiiSN i , Fe, Co, 
F e C o , N i F e &t*N i F e C o nffrbWtSfotz 

in*«7] wi&#mmm<o*t'B&v, cu, mo, 

Ru, Rh, Re. I r RtJtC r Otf^ibiSliixfc: — X 

mzR&m&nm<attfti>i f e m n , i 

rMn, CrMn, C o M n , CuMn, PtMn, P 
dMn, RhMnStFNiMnC'j'freiilfixfc-Xtt 

- ex±fa h -5 r t * &m t -r s g»*js 3 &m<Dmfs.t& 

~l hB-A-eit)5;t*#»tt51!l*« 

[fH*S 1 1 ] 1ttlB#ttt9:ttJRff>*m#E A U , A g , 

111*^12] miBOlttffM<OKlV^ 1 0~1 5 o^j- 

[§S*^13] ttlBttttMROtmatN i , Fe, C 
o, FeCo, Ni FeRt)!Ni FeCofflW>f.Ilf 

tiit-Xtt.-&L±frbti:Z>Z t zwrnt t4«t5 1, 
2, 3XI4 4iEi&<a&^&i5i:3f)*l8So 

ffil-Co, FeCo, N i C o X«N i F e C o £ 3~ 



(2) ¥fffl¥-l 0-188235 

2 

1, 2, 3Xtt4ffitt»«fcffiffi3ti*!BI. 

#BICCo, FeCo, NiCoXliNiFeCo4r3 
~40t>^ h d - Ajf At * r i t#l 1 1 8 »* 
JS1, 2, 3X(14G*<ott«StA:»!i«IK. 

70 4r 2 0 0~3 0 0lCT-?K#tti|^«ia-r6r k \z£ t> . fltT 
IE«tt*JiBtfc-;fr|t(J»#tt«:Rfi$*.5 d t SrHMKfc 

[fit:#Jfl8] S9IHB$tt»)Ktflfri2lBtt#eB[t<0^ 
te**5Cfc4r1»«i:-r*»**l. 2, 3Xtt4lEi& 

[0 0 0 1] 
[0 0 0 2J 

[«*oft#f] «*!t*-eil, BSMt&fct (MR) 

[0 0 0 3J - 0 L)tMR-fc>lH:± N «k*|Pli$f t 

mssteta (amr) 3a*f-s<5^-c»f^-rs„ amr^ 

t) I^Ll^tftWli, D. A. NixT'yv (Thorn 
p s o n ) ^OfnlS: "M emory. Storage, 
and Related Applications" 
IEEE Trans, on Mag. MAG— 11. 
P. 1 0 3 9 (1 9 7 5) UUii&iSax-O^,, 
40 [0 0 0 4) SlCftittllli, iitMt>t©jgMM 

trv^/u^sftjftj texm* te&mxn-i-ztixK^z,, z<n 

^Vfrm^tttt&xmxx js<0 ^ AM 
Ra**^lffli-5-fer>'1hT-m^$n.5 J; t) ffiS-JSK 

so fcx*5, 2-z><nm<nmt%iii)ffl<r>1i}m<D£&\ztt&iLX£ 
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[0 0 0 5] 2-6 1 5 7 2 -^WfUfi,, SSttil 

[0 0 0 6 ] 4$Hfl¥4 - 3 5 8 3 1 0-^«fc«\ 

ojggta* 2 o<o»^«{b^fpJM^AS<o*ft^it« It 
[0 0 0 7] HNH¥ 6 - 2 1 4 8 3 7 £fi 

H c2 £ LfclSM^ H c2 <H r -C*>5««(Sfeta*l«^*3 
^T. flfrfER»«ttJid s N i O, Ni x Coi- x o, c 

0 OA*&»fttT,5d>ft< t t 2«7^ft£j@te^T-fc£ 

1 3 6 6 7 0»4*«fc«U HC«*a>fcft 
XKCiJst^T. We5M8tti^NiO±l:CoOfcl 

[0 0 0 8] 

[0 0 0 9] KM«ttM«:ffiv^Tllttr5K 

[0010] izc, ittttt^-znaaoftt^Ksftatt 

[0011] JfiHfc, »«ttJ|«r^UX9ftKttJltfm« 

[0 0 12] JfSEfc, **W^«ttS|«/*«tt*iBI/ 
$#fe»jH 3 A Jw *J »+ 6 e^m^ co g A frae <£> ^<b 
*r*JfflLT«aaCft*:»S«iST»jt>5fc», #JI«tift£ 

^rmtnttti* jus \z \t » 
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[0 0 13] 

fc*#ft«ttaMb*ji*u u^t«s»sttatf«#«a: 

[0014] 

Ltt^ittWitS Jn$J*M& tf* © Sift 

[0 0 15] ^coi:^«tt»R^?8«4#SR^^ta«i« 

ll»*^^-fiXH S i, H S 2^l-^^#. H S l<H S 2^ft^> 
£fc4r#*£i-*o CixtcJ;«9 N H Si < H < H S2 k ft 6 
a# (H) ^BljDSttfc^S, 

nm<t*M**t*&Zk\ct*)1&tom#atickt£&. * 

fc, H<HsiXf±H S 2<H^^# (H) *5gl*0 S tbfc £ 

attWRfcBttt^JBRfciOKft^W^TtTirftSC 
[0 0 16] LfctfoT, t£XV>m*VittLa*mklt1lL 

^fe^ic m^wstfhzm^k L,x<Dfemm.mzioi'fz 

«Ss3S^^»tftl9 x jDX»Sttj&SjB££ o 

[0017] «8tt^BJStl2, S&teJI £ #B£«iJI £ 

*3tt Z>m&m<Dttm&s Ni, Fe, Co, FeCo, 
NiFe, N i F e C oXliitl5)^4*±S»^t 

m&g>mmi^i3ftz>&mm<omM&. v, cu, m 

o, Ru, Rh, Re, I r, C r Xf± £ tl h 

r t^ftSo 

[0 0 18]8tt»«OttJWNi, Fe, Co, Fe 
Co, NiFe, N i F e C o XftZtl 

[0 0l9]jEic, roi5i85tjgttMI8l^ iKtt 

ft£<fc5fc:. «tt»BISr«»**JB-r4r fclci Q Sift 

ib*fi)ds j; 5 ^RtfRiiPlKlfSr 9 Ogdie 

$*SXf* 9 0^[Elfe$^:-5r ^ ICJ: ^ 

[o o 2 o] m&mm<Dmmte, uoty^hp- 

^J^T^S^ H\ ^^^r 15 0 *l/#7. V n — AJ^± 
^-T5<h, Kff<01#*P^fl£oT«T-»aJw**Uft^« 
5t? «*sitJpL. S*I*8tta*W*<ftotL45 0 
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# $ s < & 9 -rtr 5 r 1 1 ftv\ 

[0 0 2 1 ] lie, Kil/«iIMl:Co, 
F e C o , N i C o XteN i F e C o £}f Ai^ £ £ in 
fiit^^^BtkaW^i* L J: D itttt 

^-rs^^tic. ffi«fH«pfcBJS£ft£. WA-tzmm 
<D±mn¥f\cntj:\,^ > a o ho-^ss^i 

fflf^tt ^tH^l- t^riJ i/*&%Lin,Z> 0 
[0 0 2 2] IH, r<0<t5*«««tria*Wn*5V> 

Atf£^»jlg£ UXfi, CoCr, CoCrTa, CoC 
rTaPt, CoCrPt, CoNiPt, CoNiC 
r, CoCrPtSi, F e C o C r ft U 

[0 0 2 3] #fiM£ftjRtt. B£tt«l8l£W£*Jilg£(E> 
ftlStt^ktffttfeWfRttSrWSfcfe^Au, Ag, C 
«tt»l«^J¥Stt, 2 0-4 0t^ho-Aiii* 

«*«aas<b**s/hs<ftoxu*5. mm&2 

Btto«««Sf^ffl^*#<ft9ry-5i:i:t>l-, G*M 
ftftESJgM#tf& (trv*— /H co$g£t,Sgtt*>*xfti> 
:tH> ttttffJR2:tttt#AK^^«fb^rRi^Aft6 

[0024] R&m&t&&^tc&&&mm\zRftm&m 
m*mu uT3K^ft22»s-&a#*H3*D-*--5 c 
9. «tt»at«tt*jiiBt<7)fafii«istHsi. H S2 <^ 

tfgn. FeMn, IrMn, CrMn, CoMn, C 
uMn, PtMn, PdMn, RhMn, N iMnXli 

C*tfctf>4>ft< b fc 2«a>e,»ftS;h,6<&&*^ft<5r. 
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fi— J£A±l^< oft) 

[0025] Kfttt&ftiRatmtt* «tfb="<>^ 
h, Rfb-s^/K g^b-ry^/i^v^u h, ategtfb« 

^P>iB«SixS»^b«RSfiKttft:t UUK 

£\ 3 0 0 1 ^ LT^It^ ^ <!: I: 

o^->->/^ hp-i^^F e^jfAts: b\c£*>. mm 

6 0 »{b*KM«tt«:^feft6K»*tt*fflt^ 
affijL*S:2^e> 1 5 hP-A^t6C^l:J: 

[0026] &mn. mm&. y 

jRactf^^^-jSfe (MBE) *$<Dxmx~rto 0 Sfc* as 

MgO, A 1 2 0 3 , G a A s , !7 ji7>f K CaT.i 
2 0 3 , B a T i 2 0 3 , Al 2 0 3 -Ti C^£ffiV> 

[0 0 2 7] «tt»IKXtt*«tt*R^KJSfi. 3ifi3! 

mz£ ymm-rz^bfr-ez z> 0 mm^^mm 

[0 0 2 8] *»K^««eft3!i«n^J: 9 8«[S»[3fi 
SfSlUi»Nlc«Fn$ijpsiift< , a»it5*88tt:Kft 

^ [0 0 2 9] ft 33, ft±S^>*ffil-tt. Ta, Cu, R 

u, Rh, mo, cr, mtmm. wtitmm. mitr^ 

[0 0 3 0] «*«fitS»**^4"fc#fiE-r-5«tt 

^K^aft^tttissay^rswtfi-c^fti^-e, m 

teSSttS) Ktt»i©^IWS*5 0 0-1 0 0 0 

ty^hP-AMi:/j:6^x«MI 

liS) t5l«Itxij^fflfy^/^^lL N rtt 

[0 0 3 1 ] 

i&w<Dmm<omm »ir, ^^0^(0^^^^*^^ 

[0 0 3 2] *5SMO««ffifetJa*l«"Ctt, -*^)« 

Hsi. SttMRofi»8ff«rHs 2 j: H S i< 
5^ H S2 ^LX^5 0 



T 

[0033] *<Dm&n. *¥&w<Dffimiim'&otcm& 

[0034] la 2 *&W(om^&fc%)%:mzm^tc 
m r v u- co — #j ^ ^ -r m us m u m x & z> 0 

[0 0 3 5] r^MRir^im. EI2 i^^-rj; 5 S 

&mm3Zftisxm&mmiAmmi,xmm£tix^ 
nt i m^fa i^m \^mm t /<* s j; 5 

1^112(1. S3SfltttfflR5^ 
[0 0 3 6] ::t\ *»«#£«fb<o:*|6](0|»«*tft 

Sis «tt*«W2^ft5Bl«*S:Hs2^"*"^. *#L 
«#HSrH<-H S 2^*S<t 5^PPiDU-C*3< (®t8 

(A) ) 0 H4SI1 Rtf««=#BJ«2<0* 
^*|p)tt, HfcBi:- (A) ^l^^tt^o 

(B) ) fc*3l*T* *tt#»Bl2<OWb^rfiJj&S + »rtH- 
KiaSlPjSICfcSo -Hsi<H<H S i («« (C) ) 

I^Mi^^ < UfcH S i<H^®«c (D) . H S 2< 

H<z>«# (E) t»tt. «tt#Jilfc20«fta*+*lRll::JE 
KEHEU «tt*«lRt/«tt#»JK2 0Wfc;*iajfl + 

[0 0 3 7] H4l:^tJ:5l^ r.(D8£^«S$)JP:§£tf> 

(B) (JB*fi)l!:«J|LSra)J!ipufc»'frtt«« (D) ) X 
SAc^ffi (Rmax ) *&*J:5lzftS. 

[0 0 3 8] 

[0039] ant *»w<o«««sta*a^-iti6 

[0 0 4 0] AI»^I7I1 *S4±lC*tt*«l, 
&t/RMl*ttJI**LfcaWS#JlJBl2S:#L. M&Mm l 
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t Ktt^JilB 2 t^ni2:**ttWBl3 ^t£# 
«JR2^f4R3»«tt»Bl5*s»*UT^-CtJ:i\ «tt 

#j§jbi 2 f±, ^tts 2 1 , ttm&m 2 2Kram 2 3 

5o r(OAI»fl7^^t:'y/^i^lTft^t 

So 

[ 0 0 4 1 ] £XTs JMtft&ifeltNfJlfciz J: 9 

7tf [0 0 4 2 ] SSi: LX^y^SSifflv^gS^t 
KAtb, 10- 7 Torr^T^I#$:ff9o 
[0 0 4 3] R3*«tt»BIS:ffl^*^»^, SHS^ 
TttJB (Ru«) RtfRM*tt»g^Lfc» 
tt*JIBI [ (NiFe, Co, FeCo, NiCo, N 
i F e C o ) / (V, C u , Mo, Ru, Rh, Re, 
I r . C r ) / (N i F e , Co, FeCo, NiC 
o , N i F e C o ) ] x SrjaR-r-So L 

OOtC^tj, NiO^1 00-1 00 0ty^hn 
£0 — A. Fe-O»K20^M00ty^hn-iN 
(OfJftMU tt^Ttttt#JIN [(NiFe, C 
o, FeCo, NiCo, N i F e C o) / (V, C 
u, Mo,Ru, Rh, Re, Ir,Cr) /N i F 
e, Co, FeCo, NiCo, NiFeCo)] x £ 

[0044] ±u<o£ oizm&&mm$:tej&'&. mmu 

«tt*SJK^«tt»l«o«^b»Stt^^iass 

W**P*WFt£A*U 3 0 0Oe^f)3kOe^)DCl# 

tof^l:Wl^^f)2 0 0-30 ott'Mll, ^ 

[0 0 4 6] #7*^ffip«KNd F e Bl^ 

*iaau #7*s«£¥ffi;i3 0 00 em&<DKi$m 

mi>mtiU£tiX\*^Z£5te#;mxrr<>tc 0 Z<DUm<OB 
flMb*JMft£&*. 

[0 0 4 7] ^LX, ^TIw^-TAX^Rft 

&J0. 8-2. 0*^* h n-A/#£>/£ffii^£T^ 

[0 0 4 8] Ffl^^Ru (20) /Co (20) 

/R u (4) /Co (20) /Cu (30) /N i F e 
(6 0) k«»**T,Tt^S»*, ^tS±i-Ru^f^^2 

5^ A, Ru»K4ty^ ho-i. N Co»20t 



^^hP-Af^Cuil, 6 0 V u — ixjpo 

Ni 80%— Fe 2 0 %^jg£ 1111 L T > 

[0049] a^ay^*, ^Kj^sja^ti-^ £ 9 fr 
ofc 0 sfiftay^^, R**a>e>i. oxiomm 2 <dm& 

AR/R= (Rmax -Rmin ) 
[0 0 5 1 ] f^SSUfcx t°^/</^^^£JlTI-^-ro 
[0 0 5 2] 1. «tt«lCu 

[0 0 5 3] (a) glass/Ru (20) /Co 
(20) /Ru (4) /C u (20 — 40) /NiFe 
(2 0—1 5 0) 

[0 0 5 4] 2. ^l4»K<t^^*K^^^ffi-C0C 

[0055] (a) glass/Ru (20) /Co 
(20) /Ru (4) /Cu (20-40) /Co (3 

— 4 0) /N iFe (20—15 0) 
[0 0 5 6 ] (b) glass/Ru (20) /Co 
(20) /Ru (4) /Cu (2 0 — 4 0) /C o F e 
(3 — 40) /NiFe (20—150) 
[0057] (c) glass/Ru (20) /Co 
(20) /Ru (4) /Co (20) /Cu (20 — 4 

0) /NiFeCo (3-40) / N iFe (20—1 

5 0) 

[0 0 5 8] 3. WiCo 9 oFe 10 
[0059] (a) glass/Ru (20) /Co 
(20) /Ru (4) /Co (20) /Cu (20 — 4 
0) /Co 90 Fe 10 (20—1 50) 
[0 0 6 0] 4. »WAu 

[0061] (a) glass/Ru (20) /Co 
(20) /Ru (4) /Co (20) /Au (20 — 4 
0) / N iFe (20 — 150) 

[0062] 5 . &m&mmA g 

[0063] (a) glass/Ru (20) /Co 
(20) /Ru (4) /Co (20) /Ag (20 — 4 
0) /N iFe (20 — 150) 

[0 0 6 4] 6 . &m&mmK u ( a ) g 1 a s s /R 
u (20) /Co (20) /Ru (4) /Co (20) 
/R u (20 — 40) /NiFe (20—150) 

[0065] 7 . &m&mmc u x - x a g x 

[0066] (a) glass/Ru (20) /Co 
(20) /Ru (4) /Co (20) /Cux- X Ag x 
(20 — 40) /NiFe (20 — 150) 
[0 0 6 7] 8. S^a^^O^{b^)f->^ 
[0068] (a) glass /N i O (15 0 — 50 
0) /Fe-O (20) /Co (20) /Ru (4) / 
Co (20) /Cu (2 0-4 0) /NiFe (20 — 
15 0) 

[0069] (b) glass/NiCoO (150 — 
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Ul** £ 5 fcj&>ttfc#$>. -1000-1000Oe^ 
X^^^^fc<h^^l£fei^4*^&^J:«9SiJ^U. ^<£> 
ffifii^^^^Sfct^^^AR/R^^^^o {gJ/L^fc^ 
AR/Rlt g^Sfcifii&RMAX x S/J^fci fit £ Rmin 

[0 0 5 0] 



/Rmin x i o 0 [%]■••< l ) 

500) /Fe-O (20) /Co (20) /R u 
70 (4) /Co (20) /Cu (20 — 40) /NiFe 
(2 0 — 1 5 0) 

[0070] (c) glass/Fe-O (150 — 5 
00) /Co (20) /Ru (4) /Co (20) /C 
u (20-40) /NiFe (20—150) 

[0 0 7 1 ] (d) g 1 a s s/N i O (1 5 0 — 5 0 
0) /Co-O (10) /Co (20) /Ru (4) / 
Co (20) /Cu (20-4 0) /NiFe (20 — 
15 0) 

[0072] 9. mit&5±mm{^^>^^ 

20 [0 0 7 3] (a) g 1 a s s / N i O ( 1 5 0 — 5 0 
0) /Fe-O (20) /Fe (3—30) /Co (2 
0) /Ru (4) /Co (20) /Cu (2 0-4 0) 
/N iFe (20—150) 
[0 0 7 4] (b) g 1 a s s /N i C o O ( 1 5 0 — 
5 0 0) /Fe-O (20) /Fe (3 — 30) /Co 
(20) /Ru (4) /Co (20) /Cu (20 — 4 
0) /N iFe (20—150) 

[0075] (c) glass/Fe-O (150 — 5 
00) /Fe (3-30) /Co (20) /R u (4) 
*0 /C o (20) /Cu (20 — 40) /N iFe (20 
— 1 5 0) 

[0076] (d) glass/NiO (150 — 50 
0) /Co-O (10) /Fe (3-30) /Co (2 
0) /Ru (4) /Co (20) /Cu (2 0 — 4 0) 
/N iFe (20-150) 

[0 0 7 7] 10. MftSlOMn^fy^ 

[0 0 7 8] (a) glass/Ta (50) /N i F 
e (20-150) /Cu (20 — 40) /Co (2 
0) /Ru (4) /Co (20) /FeMn (3 0 0) 
40 /T a (5 0) 

[0 0 7 9] (b) glass/Ta (50) /N i F 
e (20 — 150) /Cu (20—40) /Co (2 
0) /Ru (4) /Co (20) /NiMn (3 0 0) 
/T a (5 0) 

[0 0 8 0] (c) glass/Ta (50) /N i F 
e (20-150) /Cu (20-40) /Co (2 
0) /Ru (4) /Co (20) /PtMn (3 0 0) 
/T a (5 0) 

[0 0 8 1 ] (d) glass/Ta (50) /N i F 
50 e (2 0-1 5 0) /Cu (20-40) /Co (2 
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0) /Ru (4) /Co (20) /PdMn (3 0 0) 
/T a (5 0) 
[0 0 8 2] (e) glass/Ta (50) /N i F 
e (20—150) /Cu (20 — 40) /Co (2 
0) /Ru (4) /Co (20) /PdPtMn (30 
0) /T a (5 0) 

[0 0 8 3] (f) glass/Ta (50) /N i F 
e (20—150) /Cu (20 — 40) /Co (2 
0) /Ru (4) /Co (20) /CoMn (3 0 0) 
/T a (5 0) 

[0 0 8 4] (g) glass/Ta (50) /N i F 
e (20—150) /Cu (20 — 40) /Co (2 
0) /Ru (4) /Co (20) /CrMn (3 0 0) 
/T a (5 0) 

[0 0 8 5] (h) glass/Ta (50) /N i F 
e (20—150) /Cu (20 — 40) /Co (2 
0) /Ru (4) /Co (20) /CuMn (3 0 0) 
/T a (5 0) 

[0086] Hsu, mfe&mm<nmumR<oi$m&m 
R»»#tt***-r^:7-e*>s. K»Ktt»-&L^«tt 

#JIjg£<Og&?P$;#te, Ru, Cr, Cu, Rh*«ttJi 

[oo8 7] 0 6 e&txfb*^^ttttffntnt9«ftff 

f 2 0-4 0^^^^ hP-AT*fi^e^^ "9 s 2 — 6 

[0 0 8 8] HTIi, teta£{fc^8Stt»RRJ¥ft#tt 
4:^77^5, efnmtililil^If 6 0 

[0 0 8 9] 0 8f* N »^*R»«tt»a*ffl^fc»-& 

R) m^)f eiiif »ffM^9 7-e*)$ 0 m 

[0090] B9RtfHl0tt, Mn ^KttSS&ftffiK. 
tFI*<k*R»«ttJ»Rtffl^fc»*<OX»»^«*** 
LfctO-CfcS. aftJ&StaJMRT-J: LXJ8V><5#^2 

o oo ea±<o3tau**«#*Sie&»t £*v5 0 

[0 0 9 11011 RXim 1 2 f***W^fi^«ffi3»* 
R<^ASWftB-Hftj|6RT/M-RttJ6"e*>-5, 

[0 0 9 2] 0 1 3fl4:«noS««ttSkJR:R^&ft« 
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[0 0 9 5] 

[»W0>5»*] *»WI2:«5«*»tt:3ft*Ratf*<o«l 
jg*ffijw<ttbtf, BStt»RtR»«ttj|S*b^:«tt#Ji 
Rt**«tt»R«:^UX»«**fe^i:lcj:!!). fo 

fc* tr W</u^#JIRSr»* ^ £ d^x^ 6„ 

[0 1] *»M^««Sgt3a*Ro--«K«liS«ffiHX*> 
5 0 

[0 2] *»W(D**»tt»*RSrffl^^:«»««-fe^ 
B-Hftag&^i-^^XfcSo 

[04] «p^^fefiMe^^M^p^t^ 

R-Hii»S:^t^77f*)S 0 
[0 5] *a5M<0«««gta*RJ-4bMt-5«tt#«R<0 
«fi*d«#<D^«ttJBR*«#tt«r«i"^9 7X*>So 
^ [0 6] *38Mo«ft«tta*RJ-*3tt-5Sft3C^*^ 

[0 7] ^«noat«fittabjiiRicj8it«ttttK^«> 

Ktt»iIS«Stt*^t^77X*fc5„ 
[0 8] *mA<Dm^&fc®Mkm^tertZ&&1£&mft 

e}fAlifMM^t^77T^5o 
[0 9] Wfl^MffiMII^It^Mn^SM 
tt»R*ffl^fc»*(0«8ltt^«llLSr*-rH*X«>-5. 

[0 10] *«Wo«ft«gL2ai*R^*3Jt-5»^«JS» 
«tt»R«rfflt^»*wa5»tt^*l|iSr-rH*X*>-6o 
50 [011] *»W^)«ftlgSiab*R<OB-H*«S*^-r 
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